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(54) Opening roof for a vehicle 

(57) An opening roof for a vehicle having an open- 
ing (2) in the fixed roof (1), comprises a frame (6) to be 
mounted around the opening, a flexible cover (3) for 
selectively closing or exposing the opening, a control 
beam (4) attached to the front side of the cover (3) and 
being guided with its lateral ends in guide rails (5) 
extending along each side of the opening (2) in longitu- 
dinal direction of the vehicle, and latch means for hold- 
ing the control beam (4) in a forward position when the 
opening roof is closed. Said latch means includes at 
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least a latch member (13) which is operative between 
the control beam (4) and the frame (6). Drive means (7- 
9) are coupled to the control beam (4) in order to slide it 
for opening and closing the opening roof, whereas a 
transmission mechanism (10-12) between the latch 
member (13) and the drive means (7-9) ensures to 
tighten the control beam (4) into the forward position 
with a greater driving force during its last closing move- 
ment. 
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Description 

The present invention relates to a opening roof for a 
vehicle having an opening in the fixed roof, comprising a 
frame to be mounted around the opening, a flexible 5 
cover for selectively closing or exposing the opening, a 
control beam attached to the front side of the cover and 
being guided with its lateral ends in guide rails extend- 
tng along each side of the opening in longitudinal direc- 
tion of the vehicle, and latch means for holding the re 
control beam in a forward position when the opening 
roof is closed, said latch means including at least a latch 
member which is operative between the control beam 
and the frame. 

In opening roofs it is a problem to lock the control is 
beam together with a cover due to the required force to 
obtain the desired tension in the cover in order to effect 
a smooth appearance, sufficient stability and a proper 
seal in the closed position. Most of the opening roofs 
open and close rather slow in connection with this force 20 
required during locking since otherwise the driving force 
will be insufficient to tighten the opening roof in the 
closed position. In a well-known manually operated 
opening roof the control beam is provided with a fixed 
handle which is used to slide the control beam in order 2$ 
to open and close the opening roof. The control beam 
also includes a rotating handle which, upon rotation, 
activates a locking mechanism having a latch member 
to accomplish the locking action between the control 
beam and the opening roof frame. This operation is 30 
cumbersome and inconvenient. 

It is an object of the invention to provide an opening 
roof of the type mentioned in the preamble in which this 
problem is removed in an effective way. 

For this purpose, the opening roof according to the 35 
invention is characterised by drive means coupled to the 
control beam in order to slide it for opening and closing 
the opening roof, and a transmission mechanism 
between the latch member and the drive means to 
tighten the control beam into the forward position with a 40 
greater driving force during its last closing movement. 

The drive means, for example an electric motor or a 
crank, which effects all movements of the control beam 
of the opening roof or only the opening and closing 
movement thereof, takes over the manual locking and 45 
unlocking operations of the control beam of the opening 
roof. The transmission mechanism ensures therewith 
that the drive means are able to cause the required high 
closing force through the latch member. 

It is possible that the transmission mechanism is so 
continuously operative but it is preferred according to 
the invention that the transmission mechanism com- 
prises a locking member such that the drive means 
drive the control beam without intervention of the trans- 
mission mechanism as long as the locking member is 55 
operative, there being provided an unlocking member 
for releasing the locking action of the locking member 
and for activating the transmission mechanism when 
approaching the forward position of the control beam. 


In this manner the normal opening and closing 
movements can take place relatively quick and the 
transmission mechanism, or reduction mechanism 
respectively, are only made operative when this is nec- 
essary to effect a high closing and locking force. 

Preferably, the drive means comprises connecting 
members, for example glide shoes, guided in the guide 
rails and being slidable by an electric motor through 
drive cables. In this embodiment the latch member may 
be mounted on the control beam, and the transmission 
mechanism is then operative between the latch member 
and one of the connecting members. 

The invention will hereafter be further explained 
with reference to the drawings showing an embodiment 
of the openening roof according to this invention in a 
schematic fashion. 

Fig. 1 is a schematic plan view of a vehicle roof 
including the exemplary embodiment of the opening 
roof according to the invention. 

Rg. 2 is an enlarged schematic sectional view 
along the line INI of Fig. 1 in closed position of the 
opening roof. 

Rg. 3 is an enlarged partially broken away perspec- 
tive view of detail III of Fig. 1. 

Rg. 4a-h are out-lined plan views of detail III of Fig. 

1 and 3 in various positions upon opening and closing 
the opening roof. 

The drawing and first of all fig. 1 and 2 show a fixed 
groove 1 of the vehicle which is provided with an open- 
ing 2 therein to receive the opening roof according to 
the invention. The opening roof comprises a flexible 
cover 3 consisting of an outer cover 3' and an inner 
cover 3" on the front side of which there is arranged a 
front carrier 21. In this embodiment by a way of exam- 
ple, the front carrier 21 consists of a transverse control 
beam 4 to which the inner cover 3" is attached and of a 
rigid covering plate 22 mounted on the control beam 4 
and to which the outer cover 3' is fixed. By sliding the 
control beam 4 forwardly or backwardly the cover 3 can 
be folded to expose the roof opening 2 or can be folded- 
out again for closing the roof opening 2. The manner of 
folding and guiding the cover 3 does not form part of the 
present invention and for a possible embodiment 
thereof reference is made to European Patent applica- 
tion 0 606 730 which is incorporated herein by reference 
thereto. 

In order to guide the control beam 4 and glide 
shoes of the cover 3 (not shown) there are arranged 
guiderails 5 on the longitudinal sides of the roof opening 

2 which extend in longitudinal direction of the vehicle 
roof 1 and may be mounted on or may form part of a sta- 
tionary frame 6 which is attached to the lower or upper 
side of the vehicle roof 1. On the other hand, it would 
also be possible to attach the guide rails 5 to the vehicle 
roof 1 without interposition of a stationary frame. 

For driving the control beam 4 there is arranged, in 
this exemplary embodiment, an electric motor 7 which is 
mounted to the front or rear side of the stationary frame 
6 and is adapted to slide glide shoes 9 in the guide rails 
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5 through usual drive cables 8, said glide shoes 9 serv- 
ing as connecting members and being connected to the 
control beam 4 by elements to be described further on 
In greater detail, such that the synchronised displace- 
ment of both glide shoes 9 cause a displacement of the s 
control beam 4. 

Fig. 3 shows in detail the elements with which the 
glide shoes 9 engage the control beam 4. Fig. 3 shows 
the elements on one side of the opening roof, wherein it 
should be kept in mind that the same elements are pro- 10 
vided on the opposite longitudinal side but in mirror 
image. 

In the embodiment shown, the glide shoe 9 is cou- 
pled through a lever 10 to the control beam, in which the 
lever is mounted on the glide shoe 9 through a vertical 15 
pivot pin 11 and is pivotally connected to the control 
beam through a vertical pivot pin 12. In order to enable 
a rotation of the lever 10 during a rectilinear movement 
of the glide shoe 9, the lever 10 is made up of two parts 
10' and 10" which are freely slidable with respect to 20 
each other in longitudinal direction of the lever 10. 

The part 1 0" of the lever 1 0 connected to the control 
beam 4 is equipped with a latch member 13 which is 
mounted pivotally on the part 10" of the lever 10 by 
means of a vertical pivot pin 14. The latch member 13 25 
extends substantially in longitudinal direction of the 
opening roof and projects forwardly relative to the con- 
trol beam 3 and is provided there with a hook 1 5 serving 
as latch of the control beam in the closed position of the 
opening roof. For this purpose, the hook 15 is adapted 30 
to co-operate with a counter-member 16 constructed as 
a recess having a partial front wall in the transverse 
front portion of the stationary frame 6. The counter- 
member 16 has an inclined face 17 to which the front 
end of the latch member 13 abuts when approaching 35 
the closed position and which causes the latch member 
13 to rotate about its pivot pin 14 in order to cause the 
hook 15 and the counter-member 16 to engage. 

At the rear end of the latch member 13 facing away 
from the hook 1 5 is a locking member constructed as a 40 
locking pin 18 fixed on the control beam 4 and engaging 
into a locking slot 19 in de latch member 13. This lock- 
ing slot 19 has two portions together forming substan- 
tially a J, that is a portion 19' extending substantially in 
longitudinal direction of the latch member 13 and a 46 
slightly curved portion 1 9" extending substantially trans- 
verse thereto. When the locking pin 18 is in the portion 
19* then it locks the latch member 13 against a rotation 
about the pivot pin 14, when the hook 15 is in engage- 
ment with the counter-member 1 6. During the presence so 
of the locking pin 1 8 in the slot portion 1 9', the displace- 
ment of the latch member 13 in longitudinal direction is 
prevented, thereby blocking a rotation of the lever 10 
about pivot pin 1 2 and rendering the lever 1 0 immovable 
relative to the control beam 4. This means that there is ss 
no transmission mechanism active between glide shoe 
and control beam and consequently there is realised a 
1 : 1 drive of the control beam 4 by the glide shoe 9. The 
operation of the complete assembly will be explained 


further on with reference to Fig. 4. 

As is not shown in Fig. 3, but in Fig. 4, the latch 
member 1 3 is equipped with a spring member 20 acting 
thereon and loading the latch member 13 in a direction 
opposite to the locking movement of the latch member 
during which the hook 15 engages with the counter- 
member 16. The spring member 20 also holds the lock- 
ing pin 18 in engagement with the slot portion 19". The 
spring member 19 is shown only very schematically in 
Fig. 4, but the structure thereof is such that it allows a 
sliding movement of the latch member 13 relative to the 
control beam 4. Fig. 3 further shows that the part 10" of 
the lever 10 is provided on its free end with a control rib 
23 extending helically around the pivot pin 1 2 and being 
in engagement with a groove 25 formed in a vertical pin 
24. The pin 24 is guided in the control beam 4 in a ver- 
tically movable fashion and is fixed on its upper side to 
the covering plate 22. In this manner it is possible to use 
the rotation of the lever 10 for tightening and locking the 
control beam 4 to simultaneously adjust the covering 
plate 22 height-wise to tighten the covering plate 22 with 
its front side against the fixed roof 1 or the frame 6 in a 
sealing fashion. During unlocking there is of course a 
reverse movement 

The operation of the total structure shown in Fig. 3 
will now be explained with reference to Fig. 4a-h. 

Fig. 4a shows the position of the lever 1 0 and of the 
latch member 13 when the control beam 4 of the cover 

3 is displaced at least 15 mm backwardly from the 
closed position. In each open position of the opening 
roof the elements 10 and 13 are consequently in this 
position. In this position, the locking pin 18 is in engage- 
ment with the portion 19" of the locking slot 19 and this 
position is maintained due to the load on the latch mem- 
ber 13 by the spring member 20. Since the wall of the 
portion 19" of the locking slot 19 facing the front side of 
the opening roof forms a slide hollow, the locking pin 18 
remains in the portion 19* also when a backwardly 
directed force is exerted on the latch member 1 3. Due to 
the blockage of the latch member 13 in longitudinal 
direction of the opening roof, the lever 10 is locked 
against rotation because, due to mounting the latch 
member 13 through the pivot pin 14 at a distance from 
the pivot pin 12 between the lever 10 and the control 
beam 4, there is no possibility for a rotation of the lever 
10 without sliding the latch member in longitudinal direc- 
tion of the opening roof. Due to this blockage of the lever 
10 it ensures a fixed connection between the front plate 

4 and the glide shoe 9 so that the control beam 4 follows 
each movement of the glide shoe 9 in a ratio of 1 :1 and 
can be displaced to the open or closed position respec- 
tively, when the glide shoe 9 is displaced through the 
drive cables 8 driven by the electric motor 7 and in this 
manner the opening roof may be opened or closed to 
the desired extent. From this position the control beam 
4 will now be moved to the closed position by sliding the 
glide shoe 9 (not shown) forwardly. 

In Fig. 4b, the position of the control beam 4 is 
obtained in which the front end of the latch member 13 
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near the hook 15 has abut against the inclined face 17 
of the counter-member 1 6. In Fig. 4b the control beam 4 
is already moved slightly forwardly after the latch mem- 
ber 13 has come in engagement with the inclined face 
17 and as a result the latch member 13 is rotated about 
the pivot pin 14 on the lever 10 against the spring force 
of the spring member 20 due to the inclined face 17, 
thereby bringing the hook 1 5 of the latch member 1 3 lat- 
erally in engagement with the counter member 16. The 
locking pin 18 does not prevent this rotation of the latch 
member 13 since the locking pin 18 is free to move to 
the portion 1 9' of the locking slot 1 9 in the latch member 
13. 

In Fig. 4c, the hook 15 has come fully in engage- 
ment with the counter-member 16 which takes place in 
about 12 mm from the front position of the control beam 
4. The tension on the cover 3 of the opening cover is 
then already such that it requires a heavy force to move 
the control beam 4 further forwardly. Since the locking 
pin 1 8 is now fully in the portion 1 9' of the locking slot 1 9 
in the latch member 13, the lever 10 is no longer locked 
against rotation as the latch member 13 is now able to 
slide relative to the control beam 4 and then the locking 
pin 18 moves through the portion 19' of the locking slot 
19. In the position of Fig. 4c, the pivot pin 14 between 
the latch member 13 and the lever 10 then starts to 
operate substantially as a fixed pivot of the lever 10, in 
which the counter-member 16 absorbs the force on the 
latch member 13. The lever 10 is then able to actually 
act as a lever in which the pivot pin 12 of the lever 10 
and consequently the control beam 4 is moved for- 
wardly with a transmission ratio relative to the glide 
shoe 9 which depends on the ratio of the distances 
between the pivot pins 12 and 14 on the one hand and 
between the pivot pins 12 and 11 on the other hand. 
This transmission ratio may for example be 1:4. As a 
result it is possible to exert a force on the control beam 
4 which is four times as great as with a direct transmis- 
sion, it is thus dear that the lever 10 starts to operate as 
transmission or reduction mechanism between the driv- 
ing glide shoe 9 and the control beam 4 after release by 
the locking pin 18. 

Fig. 4d shows the fully closed and locked position of 
the opening roof in which the locking pin 18 has arrived 
at the front end of the locking slot 19 and consequently 
there is no possibility for a further forward sliding move- 
ment of the latch member 13 relative to the control 
beam 4. As soon as the locking pin 18 is in the portion 
19' of the locking slot 19, a substantial rotation of the 
latch member 13 about the pivot pin 14 is not possible 
anymore so that the hook 15 is kept in engagement with 
the counter member 16 and this ensures a reliable lock- 
ing of the opening roof in the closed position. In this sit- 
uation the locking pin 18 operates as blockage of the 
latch member 13. 

Fig. 4e corresponds to Fig. 4d and shows the start 
of the unlocking operation of the opening roof in order to 
open it. For this purpose the glide shoe 9 and conse- 
quently the pivot pin 11 of the lever 10 is displaced 


backwardly. 

In Fig. 4f, the glide shoe 9 is moved slightly back- 
wardly and the lever 10 is rotated slightly. If then the 
control beam 4 is not already moved along backwardly 

s due to the force exerted thereon by the tension in the 
cover 3, the latch member 13 will move forwardly due to 
the rotation of the lever 10 and will abut against the 
inclined face 1 7 or another portion of the front wall of the 
recess of the counter member 16, whereafter the pivot 

10 pin 14 between the latch member 13 and the lever 10 
will act again as substantially fixed pivot and the control 
beam 4 will be forced back rearwardly through the pivot 
pin 12 with a speed reduction in respect of the glide 
shoe 9. 

is In Fig. 4g, the control beam 4 has reached the posi- 
tion in which the locking pin 18 has left the portion 19' of 
the locking slot 19 and consequently the latch member 
13 is able again to pivot around the pivot pin 14 and due 
to the influence of the spring member 20 this will hap- 

20 pen and this will bring the hook 15 out of engagement 
with the counter-member 16 so that the control beam 4 
is permitted to follow the glide shoe 9 with a 1 :1 ratio. 

Fig. 4h shows again the position of the lever 10 and 
the latch member 1 3 in the open position of the opening 

2$ roof. The locking pin 1 8 remains in engagement with the 
rear wall of the locking slot 19 until a forward force is 
exerted again on the locking pin positioning the locking 
pin 18 again in the same position relative to the locking 
siot19asshownin Fig. 4a. 

30 From the foregoing it will be clear that the invention 
provides an opening roof which, on the one hand, ena- 
bles a normal drive of the control beam with a relatively 
high speed and, on the other hand, automatically ena- 
bles the same drive to exert a greater force on the con- 

35 trol beam through a reduction or transmission 
mechanism coming into operation at the end of the clos- 
ing movement for tensioning the cover of the opening 
roof and for tightening the front covering plate in a seal- 
ing fashion. 

40 The invention is not restricted to the embodiment 
shown in the drawing and described herein before 
which may be varied in different manners within the 
scope of the invention. For example, it is possible to 
have the electric motor engage the latch member 

45 directly through a transmission mechanism and not 
through the glide shoes. For this purpose, the electric 
motor may be mounted in a moveable fashion, for exam- 
ple being siidable or rotatable against a spring force, 
and after exceeding a predetermined force it may load 

so the engaged latch member in order to tension the con- 
trol beam. The transmission mechanism may be con- 
structed in another way rather than a lever, for example 
with gear wheels. In stead of a hook also another type 
of latch maybe used. 

55 

Claims 

1 . Opening roof for a vehicle having an opening (2) in 
the fixed roof (1), comprising a frame (6) to be 
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mounted around the opening, a flexible cover (3) for 
selectively closing or exposing the opening, a con- 
trol (4) beam attached to the front side of the cover 

(3) and being guided with its lateral ends in guide 
rails (5) extending along each side of the opening 
(2) in longitudinal direction of the vehicle, and latch 
means for holding the control beam (4) in a forward 
position when the opening roof is closed, said latch 
means including at least a latch member (13) which 
is operable between the control beam (4) and the 
frame (6), 

characterised by drive means (7-9) coupled to the 
control beam (4) in order to slide it for opening and 
closing the opening roof, and a transmission mech- 
anism (10-12) between the latch member (13) and 
the drive means (7-9) to tighten the control beam 

(4) into the forward position with a greater driving 
force during its last closing movement. 

2. Opening roof according to claim 1, wherein the 
transmission mechanism comprises a locking 
member (18) such that the drive means (7-9) drive 
the control beam (4) without intervention of the 
transmission mechanism as long as the locking 
member (18) is operative, there being provided an 
unlocking member (13,17) for releasing the locking 
action of the locking member (18) and for activating 
the transmission mechanism (10-12) when 
approaching the forward position of the control 
beam (4). 

3. Opening roof according to claim 1 or 2, wherein the 
drive means (7-9) comprises connecting members 
(9) guided in the guide rails (5). 

4. Opening roof according to daim 3 ( wherein the 
latch member (13) is mounted on the control beam 
(4) and the transmission mechanism (10-12) being 
operative between the latch member (13) and one 
of the connecting members (9). 

5. Opening roof according to claim 4, wherein the 
latch member (13) comprises a hook (15) which is 
directed forwardly and automatically comes into 
engagement with a counter-member (16) on the 
frame (6) due to the forward mvement of the control 
beam (4), said engagement of the hook (15) with 
the counter-member (16) causing the locking mem- 
ber (18) of the transmission mechanism (10-12) to 
be unlocked. 

6. Opening roof according to daim 5, wherein the 
counter-member (1 6) or the hook (1 5), respectively, 
comprises an indined face acting as the unlocking 
member (17) in order to rotate the latch member 
(13) about a pivot pin (14) thereof for bringing the 
hook (15) into engagement with the counter-mem- 
ber (16), a spring member (20) acting upon the 
latch member (13) may be provided to cause a 


returning movement, and the latch member (18) of 
the transmission mechanism (10-12) co-operating 
with the latch member (13) and locks the latch 
member (13) against rotation as long as the trans- 
5 mission mechanism (10-12) is operative. 

7. Opening roof according to claim 5 or 6, wherein the 
locking member (18) comprises a pin (18) formed 
on the control beam (4) and a slot (1 9) formed in the 

10 latch member (13) and including a front portion 
(19 1 ) and a rear portion (19"). 

8. Opening roof according to one of claims 3 - 7, 
wherein the transmission mechanism (10-12) com- 

15 prises a lever (1 0) between the connecting member 

(9) and the latch member (13). 

9. Opening roof according to claim 8, wherein the 
lever (10) between the connecting member (9) and 

20 the latch member (1 3) is pivotally connected to the 
control beam (4) and the latch member (13) being 
attached to the lever (10). 

10. Opening roof according to claim 9, wherein the 
25 lever (10) comprises two relatively slidable parts 

(1 0) to absorb different distances between the latch 
member (13) and the connecting member (9). 

11. Opening roof according to one of claims 3-10. 
30 wherein two latch members (1 3) are provided, each 

being positioned near a lateral edge of the control 
beam (4) and being connected to the connecting 
member (9) arranged at the respective lateral edge. 

35 12. Opening roof according to one of the preceding 
claims, wherein the drive means (10-12) comprises 
an electric motor (7) which is connected to the con- 
necting members (9) by means of transmission 
means such as drive cables (8). 

40 

13. Opening roof according to one of the preceding 
claims, comprising a height-adjustable rigid cover- 
ing plate (22) mounted on the control beam (4) and 
to which the cover (3) is fixed and which includes 

45 sealing means between the control beam (4) and 
the covering plate (22), wherein there is arranged a 
displacement mechanism (23-25) which can be 
controlled by the transmission mechanism (10-12) 
during locking and unlocking of the control beam 

so (4). 

14. Opening roof according to claim 13, wherein the 
displacement mechanism (23-25) for the covering 
plate (22) comprises a height-adjusting member 

55 such as a pin (24) equipped with a groove (25) con- 
nected to the covering plate and a drive member 
such as a helical rib (23) formed on the lever and 
being driven by the transmission mechanism. 
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